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July, 1954

Honorable J. Hugo Aronson
Governor of Montana
Capitol Building

Helena, Montana

Dear Governor Aronson:

Submitted herewith is a consolidated report on the Water Resources
Survey of Madison County, Montana.

This work is being carried on with funds made available to the State
Engineer by the 33rd. Legislative Session, 1953, and in cooperation with
the State Water Conservation Board and the Montana State Agricultural
Experiment Station.

The report is divided into two parts. Part I consists of history of land
and water use, irrigated lands, water rights, etc., and Part II contains the

township maps in the county showing in color the lands irrigated from each
source or canal system.

Work has been completed and reports are now available for the follow-
ing counties: Yellowstone, Carbon, Stillwater, Big Horn, Custer, Rosebud,
Musselshell, Golden Valley, Wheatland, Meagher, Sweet Grass, Park,
Treasure, Gallatin, and Madison.

The office files contain minute descriptions and details of each individ-
ual water right, water and land use, ete., which are too voluminous to be
included herein. These office files are available for inspection to those
who are interested.

The historical data on water rights contained in this report can never

become obsolete. If new information is added from time to time as new
developments occur, the report can always be kept current and up to date.

Respectfully submitted,

FRED E. BUCK, State Engineer
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FOREWORD

In nearly all of the 17 Western Reclamation States a water right is obtained by first mak-
ing a filing with some legally designated central state agency—usually the State Engineer’s
Office—setting forth the amount of water desired and the area proposed to be irrigated. A
study is then made of the sufficiency of the water supply, and, if found adequate, a permit for
the use of the water is issued and recorded. If studies show that the stream is depleted, the
application is denied. The procedure in Montana, however, is vastly different.

In Montana the right to the use of water from a stream not adjudicafed by the courts may
be acquired in one of two ways. First, by posting a notice on the stream and filing a copy of
same in the office of the County Clerk of the county wherein the appropriation is located and
then proceeding to divert and use the water. Secondly, a person may divert and use water
from a stream without posting or filing notice, in which case a water right based thereon has
been recognized as valid by the courts. Whenever it becomes necessary to adjudicate the
stream both methods of acquiring rights have been recognized by the courts and the amount
of water finally decreed and dates of priority in either case are determined by the evidences
and proofs.

Under Montana law there is no restriction as to the amount of water one may designate
in his notice of appropriation. As a consequence, the amount set forth in the filing in no way
indicates the amount being diverted and used, nor does it show whether or not the water was
ever used at all to perfect the right. Furthermore, there is no relationship whatsoever between
the amount of water filed on and the normal flow of the stream. To further complicate this
matter there is no law of abandonment in Montana. Action must be brought in court to abandon
a right, which makes it almost impossible to prove abandonment if the defendant wishes to
oppose the action.

There is no central office in the State where recordings are filed, or any supervision over
the distribution of water from unadjudicated streams. The distribution of water from adjudi-
cated streams is supervised entirely by the District Court that handed down the decree. One
wishing to study the validity of a water right on a stream not adjudicated must make a search
of the county records wherein the stream is located in perhaps two, three, or more counties if
the stream courses through them. About the only result one will accomplish by such a research
will be a tabulation of the dates of filing. The amounts of water filed on will be of no conse-
quence, there is no conclusive evidence that the recorded appropriations have been perfected,
and there is no record of the rights which are being used but never recorded. Therefore, a pur-
chaser of ranch property, where he has to depend upon irrigation from a stream that is not
adjudicated, has no way of determining the validity or priority of his water right. He has no
assurance of the value of the right until the stream is adjudicated by the court, when each
claimant must prove his claim by material witnesses.

The pioneers who are able to offer direct testimony in adjudication suits are rapidly pass-
ing. One phase of this Water Resources Survey is to obtain all of the first-hand information
possible on water and land use from the “old-timers” who are left, before it is too late. This
data will include every known water right up to the time of completing the work in the respec-
tive counties, and the information is on file for inspection in the State Engineer’s Office. At
the time of this publication, work has been completed and reports are available for the follow-
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ing counties: Yellowstone, Carbon, Stillwater, Big Horn, Custer, Rosebud, Musselshell, Golden
Valley, Wheatland, Meagher, Sweet Grass, Park, Treasure, Gallatin, and Madison. A person
having interests in lands located in any of the above-named counties may obtain a good idea
of the sufficiency and priority of the water rights appurtenant to the land in question after
studying the records in the State Engineer’s Office.

In this and succeeding volumes of the data compiled by this Water Resources Survey, it is
the intention to provide as much information as is possible relative to the water right records
of the various counties, as well as to assemble such other information as may be available from
all sources having knowledge of these various water rights. Every precaution is being taken to
avoid errors in the compilation of these data.

The results of this work, in the counties affected, proved to be very valuable and necessary
in negotiating the Yellowstone River Compact between the states of Wyoming, North Dakota,
and Montana. In arriving at an equitable division of the waters between the states, it was
necessary for Montana to have a catalog of its irrigated land and water use. In the dispute
with Canada over the use of water from Sage Creek. an international stream, the water re-
source survey played a very valuable part in justifying our uses for irrigation. This same
question will undoubtedly arise in other river basins. It is highly important that Montana
gather such data, and thereby be able to defend its water rights in the development of the
great river basins of the Missouri and Columbia Rivers and the international streams between
Canada and Montana.

The subject of water rights is coming more and more into prominence as the rapid ex-
pansion of our irrigated area proceeds under the impetus of both State and Federal development
programs. As new canals are dug and old canals and ditches are enlarged and extended, the
relative area of land to be irrigated, compared to the water supply available for irrigation, be-
comes greater, and a competition for the limited water supply results, which often develops into
controversy over the right of use of the water.

In a strict sense a water right does not imply ownership of the water in the same way as
does a deed to a tract of land or a certificate of title to an automobile. A water right implies
only the right to divert and use the water. Water when stored in a reservoir, however, is
recognized as real property which may be sold or disposed of as desired by the owner. The
ownership of the water of our rivers and streams rests in the State and the rules under which
the State grants to the individual the right to use these waters are known as Water Right Laws.

The early settlers in Montana took up land under the provisions of the Homestead Law of
1862 and the Desert Land Act of 1877. The former Act gave 160 acres of land to anyone who
settled on it and put it into cultivation. The latter deeded 640 acres of land to anyone who
would irrigate it and pay the government $1.25 per acre. In 1890, filings under the Desert Land
Act were reduced to 320 acres. The construction of ditches on desert claims was in compliance
for title to land rather than for irrigation, and little attention was paid to the water supply
available. Consequently, miles of ditches were dug in Montana through which little or no
water ever flowed. This is especially true in the drier parts of the state, where the diversions
were made from intermittent streams.

In the more fertile mountain valleys irrigation was given more importance than in the
plains country. Live streams provided a dependable source of water supply and the ditches
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which tapped them were designed to actually carry water, not merely to comply with a legal
requirement to obtain title to a piece of land. Thus, the right to diversion and use of water for
irrigation became as important as the acquisition of title to the land.

But, while the government granted a patent deed as evidence of title to the land upon proof
of compliance with the Homestead Laws, there was no deed, certificate of title, or other legal
instrument offered as evidence of title to a water right.

Water rights refer also to uses other than those for irrigation. Thus, the perfected right to
the use of water for mining, power, fish hatcheries, bird refuges, recreational purposes, mu-
nicipal needs, culinary supply and sewage disposal, manufacturing or navigation—all may
become valid water rights.

The first irrigators took for granted their right to use water from creeks or rivers for irri-
gation. They saw water going to waste and appropriated it to their needs. It was as free to
them as the air they breathed. They made no official record of the game they shot for food or
the fish they caught in the streams and likewise considered it unnecessary to make official
record of the time, place, or the amount of water diverted for irrigation. However, time has
changed these conditions and it is now necessary to record the game killed and limit the fish
catch in order to perpetuate game, and stock the streams. Likewise, it is becoming more and
more necessary to file a claim for water appropriated from the streams and rivers for irriga-
tion or other uses in order to protect the rights.

When game was plentiful, no one concerned himself with the number of deer a person
killed, but when game became scarce, steps were taken to prevent a few persons from taking
more than their share while others had to go without. To do this it became necessary to issue
licenses or permits to kill game and also to keep a record of game killed—a practice which is
still followed.

Likewise, when only a few settlers diverted water for irrigation and the supply was more
than enough for all, no one was concerned about the exact amount used by any one person. But
as more and more settlers constructed diversion dams and ditches and tapped the rivers and
streams for irrigation water, it soon became evident that there would not be enough water for
all. Thus, a year with low water brought disputes over the division of the supply. The older
settlers, in such cases, demanded that the late comers close down their headgates and refrain
from taking water, in order that the prior appropriations might have a full supply. The later
users, on the other hand, insisted that the available supply be divided among all users so that
all might share alike,

Thus, progressive over-development of irrigation, together with the occurrence of seasons
of water shortage, combined to bring about the enactment of Water Right Laws in the Western
States where irrigation is practiced.




METHOD OF SURVEY

Data incorporated in this report were obtained by both the office and field survey method
in cooperation with the irrigators on the land.

First, ownership plats were made up from the Courthouse records, after which field forms
were prepared for each owner as they appeared on the plats, showing the name of the owner,
aerial photograph number and farm boundary. The appropriated and decreed water rights that
fall within the ownership boundary were also platted on this field form. Both the appropriated
and decreed water rights were checked with the ownership and deeds in the Courthouse records
to determine, if possible, the name of the present day water user. All water right information
was listed on the field form and later verified by the water user in a farm-by-farm survey.

For all irrigation systems water users were asked specific information as to the source of
water, present acreage irrigated, potential irrigable acreage under existing works, seeped acre-
age, condition of irrigation system, type of system and water supply.

The irrigated land classification followed and practiced by this survey includes the follow-
ing: All land normally irrigated within a two to three year period directly from an existing
gravity ditch system; irrigation above a ditch by pump and sprinkler system; sub-irrigation
that occurs by ditch locations; and pumping from streams, reservoirs, wells, sloughs, and sumps
either to gravity ditches or by sprinkler irrigation methods.

Potentially irrigable land classified by the survey is limited to those lands lying under
existing ditches that have feasible qualifications necessary to become irrigated land. These
qualifications include: water shortage; seeped areas; land under ditches in need of repair; and
abandoned ditches from live streams.

The information in regard to the location of the irrigation system, presently irrigated and
potentially irrigable lands under existing works, was indicated on aerial photographs, with the
exact location of each shown, and the various systems distinguished by color.

The data obtained by the field survey was mapped on township maps from the aerial
photographs by means of projection. In addition to the information pertaining to irrigation,
all culture, drainage, section lines, etc., were mapped in order to make complete and authentic
township plats for the area concerned. This information was then mapped by farm units on
individual farm forms that show the farm boundary, the location and type of irrigation system,
location of irrigated and potential irrigable lands under the system, present irrigated acres,
potential irrigable acres under existing works, type of system, source of water, etc. After these
farm unit forms were completed, a summary was made of each township, which shows the name
of the water user, section, township and range, source of water, whether a user has a private
irrigation system or is under a ditch company or irrigation district, acres irrigated from each
source, present irrigated acres, potential irrigable acres under existing facilities, and maximum
irrigable acres. The summary given in this report was tabulated from these township sum-
maries to show the totals for the county.

After this was accomplished and a final check made, color separation maps were drawn
which included from three to ten separation plates, depending on the number of colors that
appear on the final township map in Part II of this report.
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Section and township corner locations were obtained by the photogrammetric system,
based on Government Land Office maps, county maps, plane table sheets and other sources.

So far as known this is the first survey of its kind ever to be consummated in the United
States. The value of this work has been well substantiated by giving Montana its first accur-
ate and verified information concerning its water use and resources under existing irrigation
facilities. New lands to be developed by State and Federal construction agencies are not with-
in the scope of this report. No effort has been made to analyze economic possibilities, or the
problems of the irrigated projects, or to make recommendations as to their future development.
The facts presented are as found at the time of completing this report and provide the items
and figures from which a detailed analysis of water and land use can be made.

The historical data contained in this report can never become obsolete. If new information
is added from time to time as new developments occur, the report can always be kept current
and up to date.




MADISON COUNTY

HISTORY AND ORGANIZATION

The region known as Madison County was originally a part of the French and Spanish
colony of Louisiana and came to the United States with the Louisiana Purchase of 1803.

Lewis and Clark were the first white men to visit this region when their expedition ascended
the Jefferson River in August, 1805. The Jefferson River was used again by Captain Clark on
the return journey in 1806. This river became a route of travel for fur traders during the early
1800’s, while other streams in the area were neglected. The Madison area remained a part of
Louisiana until 1812 when it was included in the newly organized territory of Missouri. When
Missouri was admitted as a state in 1821 this region was assigned to the “Indian Country” and
for many years was left to such wandering individuals as might explore the area and ascend
its streams.

Although the Madison country lay outside the main path of travel, fur traders continued
to follow the Jefferson River, the Catholic missionaries came to the Beaverhead region over
the low passes to the south, and John Mullan skirted the Madison boundaries in his extensive
travels in the area.

When Nebraska was formed in 1854 the Madison County area was placed within the limits
of this new territory and later it was included in the Dakota territory in 1861.

The Territory of Idaho was created on March 3, 1863, and the first legislative assembly of
Idaho divided the country which is now Montana into seven counties, one of which was named
Madison. This county was not governed during the interim by the statutes of any state, a min-
ing district being an independent republic.

Gold was first discovered on Gold Creek in the northern part of the Deer Lodge Valley in
1858 and on Grasshopper Creek near the Beaverhead Valley in 1862. Hundreds of miners rushed
in to search for the prized metal, and in a short time the town of Bannack sprang up, which
later became the place of assembly for the first Montana Territorial Legislature in December,
1864.

In the Spring of 1863 a number of miners who had not secured good claims at Bannack
planned to visit the Yellowstone in search of the gold reputed to be in that valley. James Stuart,
one of the discoverers of gold in Montana and one of the most adventurous and restless men on
the frontier, led the expedition. One group set out for the Deer Lodge Valley to obtain horses
which they needed for the trip, with plans to meet the Stuart party at the mouth of the Beaver-
head River. The two parties failed to unite, however, and the Stuart expedition was the first

to reach the Yellowstone. They descended this river to the mouth of the Big Horn. Turning

south up this stream they were attacked by the Crows, and fearing to return through the Crow
country they made the long and tortuous trip through northern Wyoming, into Idaho, thence
north to Bannack.

The second party which consisted originally of “Lew Simmons, Bill Fairweather, Barney
Hughes, Tom Cover, George Orr, Mike Sweeny, Harry Rodgers, and Henry Edgar,” followed
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Stuart’s group into the Yellowstone. Here they were intercepted by the Crows, robbed, and
forced to return. Orr remained in the Deer Lodge Valley, and Simmons, who had formerly
known the Crows, decided to stay with them for a time. The remaining six men reluctantly re-
crossed the mountains, the Gallatin Valley, and ascended the Madison River. Crossing the
Tobacco Root Mountains by a favorable pass they came to a little creek grown thick with alder
bushes, (near the Passamari or Ruby Valley) and encamped on the evening of May 26, 1863. Al-
though tired and hungry, four of the men set off up the gulch to prospect while Fairweather
and Edgar remained to guard camp and take care of the horses. In searching for a place to
stake the horses these men were attracted by the vicinity and set to panning in hope of obtain-
ing enough dust to have “tobacco money” when they returned to Bannack. The first pan yield-
ed $2.40 and in three other efforts they accumulated a total of $12.50 which assured them they
had made a rich find. Further panning on the 27th verified their hope, and on the 28th, they
staked out claims and set out for Bannack to secure equipment. In recording in a rough way a
water claim, Henry Edgar gave the name of “Alder Gulch” to the vicinity.

The men were unable to keep their discovery a secret and when they began the return
journey a great many Bannack miners set out with them. Before the cavalcade reached its
destination the discoverers insisted upon a formal recognition ot their prior rights before they
would go further. This was agreed to and the whole party moved up the gulch to the place
where the gold was found, which they reached on June 6, 1863.

The first camp was named Varina for the wife of Jefferson Davis, but owing to the objec-
tions of Judge G. G. Bissell who refused to use the word in a legal document, the name was
changed to Virginia City, and this name the community retains today. It was not long until
the whole gulch was filled with miners, cabins, and claims. Nevada City, Circle City, and
Central City sprang up, and probably 6,000 miners were there by the end of 1863. If a stranger
entered the Gulch in the prosperous days of 1863 and 1864 and traveled from Junction to Sum-
mit, the brilliant lights illuminating the road and trail would dazzle his eyes and cause him to
imagine he was in a vast city.

The process of law and order started in Alder Gulch with the staking of claims by the
discoverers of the bar. On June 6, 1863, the day of arrival, the entire gulch was a scene of high
confusion as everyone attempted to stake out the most advantageous claim possible. The fol-
lowing day a short meeting was held and a committee of five named to draft a regulation for
government. On June 9th a second meeting adopted the report and the framework was set
up. The district was named Fairweather. One of the officers was to be a president who was
to preside at all meetings, and might preside at trials in cases of appeal from miners court.
Second of importance was the recorder who made record of all claims and kept minutes of
the district meetings and court decrees. Others included a judge to take charge of all trials,
and a sheriff. The ordinary term of office was for six months. Various rules were laid down
to insure orderly conduct of the work at hand.

Since the new Territory of Idaho did not furnish protection for its eastern counties, crim-
inals and roughs of all sorts flocked to Alder Gulch and Bannack. There was no effective gov-
ernment in Madison County during 1863, and the sheriff at Bannack claimed the authority of
law enforcement. That sheriff was Henry Plummer, a man of attractive personality and pleas-
ing manner, but a highwayman, ruffian and murderer. Plummer had organized a large gang
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of criminals known as “road agents” to plunder stage coaches and cabins, and to kill all who
resisted. The principal victims were miners who had accumulated some gold dust and the ex-
press which carried the gold out of the country.

For a time the miners in Grasshopper Creek and in Alder Gulch were terrorized and did
not dare protect each other against the outrages of the road agents. In 1864, however, a pe-
culiarly atrocious crime aroused them to united action with the murder of Nicholas Tiebalt, a
young man of Alder Gulch. Suspicion pointed to George Ives, a member of the road agents.
After a rigorous prosecution by Wilber F. Sanders, and in spite of threats from the road agents,
Ives was convicted and hanged. The movement to clean out the road agents was under way.

Three days after the hanging of Ives, a “Vigilance Committee” was organized by Wilber F.
Sanders, Paris Pfouts, James Williams, James Fox, A. B. Davis and John S. Lott. New mem-
bers flocked to join the organization but were carefully screened and sorted. The Vigilantes
rode to Deer Lodge and obtained a confession from “Red” Yeager, a courier for the road agents,
who revealed the names of most of his associates. Upon receipt of this information, they rode
back to Bannack and hanged Henry Plummer and others of his gang. Returning to Alder
Gulch they promptly hanged five more of Plummers men: Jack Gallagher, Boone Helm, Frank
Parrish, Hayes Lyon, and George Lane. The execution of these men ended the reign of
bandits in Alder Gulch. Also hanged was the notorious Joseph Slade, but he was not a mem-
ber of the road agents.

The reign of lawlessness in eastern Idaho and the desire for a government closer to the
mining camp led to a demand for a separate Territorial government, and on May 6, 1864, Pres-
ident Lincoln signed a bill creating the Montana Territory. The first legislature of the new
Territory met at Bannack in December of that year. It recreated the counties established by
the Idaho legislature including that of Madison with Virginia City as its county seat. It also
established the Territorial Capital at Virginia City. In 1875 the Capital was removed to Helena
but Virginia City remained the county seat of Madison county.

Activity in Madison County centered for many years in Alder Gulch and the placer mines.
This gulch produced about $40,000,000 in gold during the first five years of mining. In 1864 the
population of Alder Gulch was estimated at 10,000 people, of whom half lived at Virginia City.

While Alder Gulch was at one time the center of activity in Madison County, several agri-
cultural valleys now contain the stable population and the towns which serve them are of
more importance than are the old mining villages. Twin Bridges, located a few miles south
of the Jefferson River, at the junction of the Big Hole and Beaverhead Rivers, serves much of
the agricultural area found in the Jefferson Valley. The location of the State Orphan’s Home
here adds another element of stability. The Ruby Valley extends in a width which is suitable
for agriculture some 30 miles south of Twin Bridges. In the upper end of this valley Sheridan
serves as an agriculture trading center. Other towns in the valley are Waterloo, Silver
Star, Laurin, Alder, and Virginia City. Virginia City, once the territorial capital, is still the
county seat of Madison County. In 1946, Charles Bovey, a collector of old time relics, started
recreating and restoring Virginia City’s historic buildings as it was in the 1860’s. That Bovey’s
efforts have been successful is evidenced in the thousands of tourists who come to visit Virginia
City each summer.
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The Madison Valley, located east of the narrow Tobacco Root Range which separates it
from the mining camps of the Ruby, has a substantial area available for cultivation. The little
town of Ennis which grew up around the homestead of William Ennis, who settled in the valley
in 1863, forms its largest settlement. For many years the Madison Valley served as a granary
for the mining population of Virginia City. The high elevation of the valley prevented the
growth of vegetables in large quantity but grains and livestock are grown extensively. Smaller
settlements which have varied through the years from sizable communities to a store and a
post office include: McAllister, Jeffers, Cameron, Pony, Harrison, Norris, and Jefferson Island.

Madison County is bounded on the north by Silver Bow, Jefferson, and Gallatin Counties;
on the east by Gallatin; and on the southeast corner the Idaho State line forms the boundary.
To the south and west is Beaverhead County. The entire area is cut through or surrounded
by several mountain ranges. On the eastern side lies the Madison Range with the main ridge
of the Rockies lying to the south in Idaho and Beaverhead County. The Snow Crest, Ruby,
and the McCarty ranges touch the western border. Starting near the northern border the
Tobacco Root Mountains extend southward through the center of the county. Parallel with
this range are two river valleys which extend across the county. The Madison River, which
forms in the Yellowstone Park, flows through the entire length of the county on the eastern
side of the Tobacco Roots. To the west the Ruby or Passamari River heads in the southern
ranges and flows north to join the Beaverhead River about two miles south of Twin Bridges.
The Beaverhead and the Big Hole Rivers enter the county from the west and form the Jefferson
River two miles north of the town of Twin Bridges. These three rivers comprise the major
drainage area for the northwest section of Madison County.

Madison County derives its name from the Madison River which was named by Lewis and
Clark in honor of James Madison, then Secretary of State under President Thomas Jefferson.
In 1950, the county had a population of 5998, ranking it 34th among the counties in Montana.
In size the county ranks 13th, having an area of 3,530 square miles.

TRANSPORTATION

Madison County today, as in the early days of its existence, still lies outside the main east-
west routes of travel across the state, although its transportation facilities are generally good
and adequate for present needs.

The main line of the Northern Pacific Railway borders the county on the north along the
Jefferson River from Whitehall to Sappington Junction. From Whitehall a branch line of the
Northern Pacific Railway serves the western half of the county’s agricultural area passing
through the towns of Waterloo, Silver Star, Twin Bridges, and Sheridan, traveling as far south
as Alder. A second branch line serves the eastern part of the county from Sappington Junec-
tion to Norris. Two daily schedules of the Northern Pacific motor transport provides much
needed passenger and freight service to the out-lying towns in the county. Both schedules
originate and return to Butte, one schedule serves the towns in the western half of the county,
namely, Twin Bridges, Sheridan, and Virginia City; while the other route travels the eastern
half through the towns of Harrison, Pony, Norris, and Ennis.

The main line of the Chicago, Milwaukee, St. Paul and Pacific Railroad also parallels the
Northern Pacific Railway at the northern end of the county, thereby providing additional rail-
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road facilities to residents in that area. On the western side, south of Melrose, a branch line
of the Union Pacific Railroad enters the county for a short distance on its way north from
Dillon to Butte.

Several state highways and many improved county roads traverse Madison County provid-
ing excellent motor transport facilities. From U. S. Highway No. 10, which borders the county
on the north, State Highway 41 starts at Cactus Junction entering the county a few miles north
of Waterloo and follows a southwesterly direction through Twin Bridges, ending at the town of
Dillon. State Highway No. 1 begins at Sappington Junction on U. S. Highway 10 and follows a
southerly and easterly route through Madison County, passing through the towns of Harrison,
Norris, and Ennis connecting with State Highway 191 at Duck Creek Junction which is a route to
Yellowstone National Park, and goes south into Idaho. Beginning at Twin Bridges, another well
traveled State Highway, No. 34, traverses in a south and easterly direction through Sheridan
and Virginia City to its junction with State Highway No. 1 at Ennis. On the extreme western
boundary U. S. Highway 91 enters the county South of Melrose following the Union Pacific
Railroad to Dillon and points south. Most important of the improved paved county roads are
located from Whitehall to a junction with State Highway 41 about 434 miles north of Silver
Star. Another all-weather paved county road begins at Norris and extends west to the Galla-
tin County line.

Three local airports are maintained within the county, at Twin Bridges, Sheridan and
Ennis. The nearest commercial airline facilities are located at Butte and Belgrade, 50 or 60
miles distant.

CLIMATE

Madison County is very mountainous with two important large valleys, the Madison and
the Ruby. Because the population is largely confined to the valleys, long period weather rec-
ords are not available for much of the mountain area. In the valleys precipitation reaches a
peak in May and June with a minor second peak in September. The driest months of the year
are from November through February. Precipitation is the heaviest on the western or wind-
ward, slope of the mountains. At Ennis, in the center of the Madison Valley, the annual aver-
age precipitation is 11.14 inches, but at the Norris Madison Powerhouse, which is 10 miles NNE
in the foothills of the Madison Range, the average annual precipitation is 17.46 inches. At
Virginia City, which is 10 miles west southwest of Ennis, and on the western slope of the Jeffer-
son Range, the annual average precipitation is 13.92 inches. In the mountains winter snow is
heavy and does not melt off until late spring or early summer.

During the spring months skies are often cloudy, and there are frequent periods of showers
or general rains. During the summer and fall months there are long periods of clear sunny
weather interrupted only by short periods of showers (very seldom by general rains in July
and August). The growing season is short with an average of only 101 days at Ennis, 111 days
at Virginia City, and 137 days at the Norris Madison Powerhouse. Generally freezing temper-
atures have occurred as late in the spring as mid-June, and as early in the fall as the first
week of September.

Outbreaks of cold Arctic air during the winter months sometimes bring below zero tempera-
tures for several days at a time. Blowing snow and blizzard-like conditions sometimes accom-
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pany these cold outbreaks, but are not of long duration. Thunderstorms can be expected dur-
ing the summer months. Severe storms, such as violent thunderstorms, tornadoes, and wind-
storms, are rarely experienced.

Stations with long weather records are located at Ennis, Norris Madison Powerhouse, and
Virginia City. Data for these stations are listed below.

Normal Normal
Years Annual Annual Wettest Driest
Station Record Temp. Highest®™ Lowest Precip. Year Year
Ennis /. .35 42.7 100 -43 11.14 18.19(1925) 7.59(1935)
Norris Madison
Powerhouse _____ . 46 46.1 102 -36 17.46 24.05(1909) 11.67(1919)
Virginia City 49 41.9 103 -43 13.92 22.14(1880) 7.08(1889)
Conway’s Ranch* 17 33.9 88 -48 16.80 22.64(1938) 12.43(1931)

*Records were kept at Conway’s Ranch, 26 miles SSE of the Alder Post Office, elevation 7300 feet, for
the period beginning in August 1925, and ending October 1942, The precipitation record shows some of the
characteristics of a mountain station. Recording rain gages are in operation at Alder, Cameron, and Silver
Star. There was a full climatological station at Twin Bridges from 1899 to 1907, but it was closed until
1950, then reopened with a standard rain gage.

SOILS

Madison County is in southwestern Montana within the Rocky Mountain Physiographic
Province. As is usual in mountainous areas, it has a wide variety of soils of sharply contrast-
ing characteristics. Soil surveys of scattered ranches and exploratory traverses have shown
that a majority of the great soil groups occurring in Montana are represented. Zonal great soil
groups which have been observed include Sierozem (light brown), Brown (brown), Chestnut
(dark brown), Chernozem (black calcareous) and Prairie (black acid) in the grasslands, and Gray
Wooded, Brown Podzolic and Podzol in the forests. Associated with these are many of the
various azonal and intrazonal soils.

Most of the farm lands of the county are in Madison Valley, Ruby-Jefferson Valleys and
the rolling uplands in the Vicinity of Harrison and Pony. Each of these constitutes distinct
areas separated by rugged mountain ranges or rolling high divides.

The Madison Valley is an elongated inter-mountain basin extending southward from Lake
Ennis for about 50 miles and averaging 4 to 12 miles in width. Soils on the floodplains of
Madison River and its tributaries are mostly imperfectly to poorly drained young alluvials with
dark surfaces high in organic matter, and gray or mottled subsoils. The very wet areas may
have surface horizons of peat or muck. These soils are used mostly for the production of na-
tive hay and pasture for which they are well suited. Limited areas, which rise above the gen-
eral floodplain level, are well drained. They are used for general farming. Soils on the ex-
tensive series of nearly level benches rising on either side of the river from Wolf Creek North
are predominantly weakly to strongly developed Brown soils. They characteristically have
grayish-brown surface soils 3 to 6 inches thick which change clearly into brown, weakly to
strongly blocky subsoils. White lime carbonate horizons begin at 9 to 12 inches. Surface text-
ures are mostly sandy loams, loams, gravelly sandy loams and gravelly loams. Depths over
loose gravel vary from less than 20 to more than 60 inches. Where irrigated, areas of these soils
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deeper than 20 inches over gravel are well suited to the production of alfalfa and small grains.
The foot-slopes on either side of the valley are gently to moderately sloping and blend with the
highest terrace level. They are coalescing alluvial fans underlaid by gravels and fine earths
washed from the adjacent mountains. A small area of hilly glacial till exists south of the
mouth of Indian Creek Canyon. Soils are predominantly moderately deep Chestnuts with dark
grayish brown surfaces 4 to 7 inches thick which change clearly to brown subsoils with blocky
structure. The depth to lime carbonate horizons varies from 10 to 18 inches. Black soils may
occur locally at the upper edges of the fans. Surface textures are dominantly sandy loams and
loams; but clay loams occur, especially where the bedrock in the adjacent mountains is shale.
Many areas are gravelly and some are stony. Where irrigated they are used for the production
of alfalfa and mixed hays. Small grain production i$ of limited importance. Above Wolf Creek
(south) the Madison River floodplain is very narrow with little agricultural land. Soils on the
extensive terraces are mostly shallow and gravelly. Rolling glacial moraines occur in many
places. The soils are Chestnuts, Chernozems and Podzolics. The latter are developed under
forest and have light colored acid surfaces.

The Jefferson and Ruby rivers have extensive floodplains with imperfectly to poorly
drained alluvial soils. The surfaces are generally dark and high in organic matter and the
subsoils are gray or mottled. There are sizeable areas of saline soils, especially along the Jef-
ferson. Depths to gravel vary from shallow to deep with moderate depth predominating. The
principal uses are for the production of mixed hay and pasture. The better drained areas are
used for alfalfa and small grains. The benches on either side of the floodplains are gently to
strongly sloping. Viewed in panorama they have the appearance of gigantic footslopes to the
adjacent mountains. Distinct terrace levels like those along the Madison are absent. In the
upper Ruby Valley the benches are dissected by creeks and rolling to hilly. Soils are Sierozems,
Browns and some Chestnuts on the highest parts of the slopes. Soils in the latter two groups
are similar to those described in the Madison Valley. Sierozems have light brownish-gray sur-
faces only 2 or 3 inches thick and brown, blocky subsoils of about the same thickness. The soils
are calcareous from the surface and lime carbonate horizons begin at 6 to 8 inches. Although
variable, soils on the benches of the Jefferson and Ruby valleys are chiefly moderately deep
and deep over gravel and, where sufficient water can be supplied, are productive.

The Harrison-Pony-Jefferson island area in the northwest part of the county is a complex
one of rolling uplands and bench remnants. In many places there is a silty mantle of wind
deposits. Belts of Brown, Chestnut and Chernozem soils occur. Imperfectly to poorly drained
alluvial soils occur along such creeks as Pony and Antelope.

Soils in the mountainous areas are developed from a variety of rocks including granite,
gneiss, basic intrusives, schist, quartzite, limestone, shale and others. They are mostly shal-
low and stony but may be quite deep in places. Both grassland and forest types occur.

CROPS AND LIVESTOCK

Agriculture in Madison County, as in many other counties in Montana, is the most im-
portant and principal source of income. The county has a total land area of 2,259,200 acres, of
which about 519 is mountainous and included in natural forests. Of this total land area 48.9%
is in farms. There are approximately 112,000 acres of agricultural land under irrigation and
33,500 acres of non-irrigated crop land.
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The principal crops grown in the county in order of their importance are: hay crops
100,000 acres, spring wheat 10,500 acres, winter wheat 9,000 acres, barley 6,000 acres, and oats
3,000 acres. A few large acreages of potatoes are grown commercially in the Jefferson Valley
near Silver Star.

The main agricultural income within the county is derived from livestock. In 1953 the
county assessor’s office listed 45,494 head of beef cattle, 68,147 sheep, and 1,500 head of dairy
cattle. Some swine are also raised but not on too large a scale.

Several well known herds of pure-bred Hereford and Angus cattle are raised in Madison
County. These herds have a reputation which is well established in the state and are well
known to many outside Montana.

Small farm flocks of sheep play an increasingly important part in the economy of the
county. The wool produced is noted for its relatively light shrink, the cause of which is
attributed to ideal range conditions in the high mountain meadows. Approximately half of the
farm flock wool is marketed through the Madison-Jefferson Sheep Association. Columbia,
Hampshire, and Targhee are the most popular breeds of sheep in the farm flocks.

WATER SUPPLY

The drainage area of Madison County consists entirely of streams that are the headwaters
and tributaries of the Missouri River. Surrounding the county and within its borders are many
mountain ranges which form two main river valleys on the eastern and western side of the
county. Between the mountains and along the northern border are smaller valleys which con-
tain a considerable amount of fertile farm land. From these snow capped mountains numer-
ous sfreams rise to supply a continuous flow of water for irrigation in the valleys below.

Beginning from north to south along the western part of Madison County are the mountain
ranges of the McCarty, Ruby, and Snow Crest Mountains. Through the central area, starting
at the northern boundary is the Jefferson or Tobacco Root Mountain range. Continuing through
the center of the county the Tobacco Root Mountains connect with Gravelly Range at the
southern end. Along the eastern boundary the Madison Range extends the entire length of
the county, completing the encirclement of Madison County.

Jefferson River:

The Jefferson River is formed within Madison County at the confluence of the Big Hole and
Beaverhead Rivers, just north of the town of Twin Bridges. A considerable amount of land is
irrigated in the upper Jefferson Valley in the north and northwestern parts of the county by
direct diversions from the river itself. Below Twin Bridges the Parrot and Creeklyn ditches
divert water for irrigation of a large acreage on both sides of the river, causing some shortage
of water in that river area during the latter part of the irrigation season. In addition to the
Parrot and Creeklyn ditches, several private ditches tap the river below the Parrot and Creek-
lyn headgates.

Beaverhead River:

The Beaverhead River enters Madison County on the west border, coming from a south-
westerly direction from Beaverhead County, crossing the border in the vicinity of the “Point
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of Rocks,” approximately thirteen and one-half miles west-south-west of the town of Sheridan.
The main tributary within Madison County is the Ruby River, however, two smaller tributar-
ies have been adjudicated, those being Spring Creek and Trout Creek.

Water flowing in the Beaverhead River, was adjudicated in 1907 by Beaverhead County,
some participants within the case being in Madison County. The Co-op Ditch Company owns
some of this decreed water, others in the county carrying decreed rights are the New Island,
Mule Shoe, Jones, and Baker Ditches. Other appropriated water is carried in private ditches.
A movement is at present under way to either re-adjudicate the Beaverhead, or to clarify the
present decree.

Ruby River:

The Ruby River is formed by drainages from the Snow Crest, Gravelly, and Green Horn
Ranges of mountains in the southern portion of Madison County. It flows in a northerly di-
rection to the Beaverhead River. This stream is the source of water for the Ruby River Stor-
age Reservoir, a State Water Conservation Board project, which makes it possible to supple-
ment the irrigation of a large area of land, in addition to placing water on otherwise dry land.
The Vigilante Canal on the east side of the Ruby River and the West Bench Canal on the west
side are supplied from the reservoir. Supplemental water is also taken from the stream
channel itself through private and mutual use ditches.

An adjudication suit is now pending to decree the Ruby River and its tributary waters.
The Ruby River was previously decreed, however, the tributary streams were excluded, mak-
ing the present case necessary. This survey has disclosed that rights remain from former de-
crees on tributary streams that have not been recognized by the court in the present pending
adjudication. This disclosure has been made evident through the fact that ditch riders find it
necessary to administer the water of these tributary streams according to the former decrees
for lack of information in the present form of the Ruby River decree. Streams tributary to
the Ruby River that have previously been decreed are Alder Creek, Arastra Creek, Bivens
Creek, California Creek (tributary to Harris Creek), a Certain Spring (tributary to Wisconsin
Creek), West Fork of Granite Creek (tributary to Granite Creek), Greenhorn Creek, Indian
Creek, Little Sage Creek, Mill Creek, Spring Park Hollow (tributary to Indian Creek), Williams
Creek, Wisconsin Creek, Leonard Slough, and Ramshorn Creek.

Big Hole River:

The Big Hole River, like the Beaverhead River, rises in Beaverhead County. The Big
Hole River forms a portion of the boundary line between Madison and Beaverhead Counties
along the Madison County west border. Camp Creek, a tributary of the Big Hole River, forms
the Madison County northwest boundary, separating it from Silver Bow County.

In the vicinity of Twin Bridges, irrigating water is taken from the various sloughs and
channels of the Big Hole River. The principal diversions from this river are the Big Hole
Co-op Ditch and the Pageville Canal. The Big Hole Co-op also is known as the “Owsley Slough.”
A headgate has been constructed at the intake end to regulate the slough flow, and the users’
ditches then are taken directly from the slough. All irrigating water is appropriated and no
adjudication suit has arisen over the waters.

There are no tributaries of any consequence to the Big Hole River in Madison County ex-
cept Camp Creek, as noted above. Camp Creek has been adjudicated, with the decreed rights
used in both Madison and Silver Bow counties.
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Scuth Boulder River:

The entire course of the South Boulder River is within Madison County, starting in the
Deer Lodge National Forest, from drainages of the Tobacco Root Mountains, flowing in a
northeasterly direction to the Jefferson River. The South Boulder River was adjudicated
May 22, 1920, including tributaries: Dry Creek, Morris Gulch, McGovern Creek, Spring
Creek, Uncle Ben Creek, and Warm Springs Creek. The water is very much in demand, being
the only dependable source through the area of its course. The supply is deemed adequate for
normal years, however, in the Findings of Fact of the suit, note was taken that some years
the users demanded more water than was available. Therefore, in the Conclusions of Law, a
stipulation was made that cuts all rights of use in half, beginning the 20th of July annually.
If after all users have been cut in half and sufficient water is not available, the later date
users are then cut off in order of latest date of priority.

Willow Creek:

Willow Creek is formed by the confluence of North Willow and South Willow Creeks, both
of which originate in the Tobacco Root Mountains. A dam was constructed on Willow Creek
a few miles east of the town of Harrison by the State Water Conservation Board, creating the
Willow Creek Reservoir, sometimes called Harrison Lake. Into one arm of this reservoir flows
Norwegian Creek. Under the Willow Creek Water Users’ Association the water is distributed
to users in both Madison and Gallatin Counties as a supplemental supply for irrigation. The
users are divided approximately half and half between the two counties. The stream
finally flows into the Jefferson River near the town of Willow Creek in Gallatin County.

Madison River:

In Yellowstone National Park, the Gibbons and Fire Hole Rivers flow together forming the

Madison River, which flows westward through the southern tip of Gallatin County, then
" north through nearly the length of Madison County, and back into Gallatin County to meet the
Jefferson and Gallatin Rivers to form the head of the Missouri River. Throughout this course
it has eroded the valley between the Madison, Gravelly and Tobacco Root Ranges of Mountains.
The river is dammed near the town of Ennis forming Ennis or Meadow Lake, for the purpose
of power generation.

The Madison Rlver has not been adjudicated, however, twenty-nine of its tributary
streams have been. “The principal incorporated ditches from the Madison River are the West
Madison Canal Company, and the Indian Creek Ditch and Irrigating Company. The O'Dell
Ditch, which operates under a mutual agreement, is the largest of the private ditches. Numer-
ous other small private and mutual use ditches take water from the main channel, side chan-
nels, sloughs, and tributaries of the Madison River.

West Gallatin River:

A number of the West Gallatin River tributaries have their origin in Madison County as
part of the drainage of the east slope of the Madison Range of mountains. Of these, there are
only two streams, Spanish Creek and Camp Creek, which furnish water for irrigation rights.
From Spanish Creek the Irvine Company uses water in both Madison and Gallatin Counties.
Camp Creek rises in Madison County, however, all the irrigating rights are in Gallatin
County.

Summary:

Of the Madison County water sources for irrigation, the Madison and Big Hole Rivers are
stable sources of irrigation water. The Beaverhead River has some shortage in Beaverhead
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County but return flow from the ditches usually provides an adequate supply in Madison
County. In the vicinity of the Parrot Ditch headgate there is at times a shortage in the Jeffer-
son River. Areas irrigated from Willow Creek and the South Boulder River could operate
more effectively if there was more water available. The Ruby River can supply only the
earliest rights on a free flow basis. The storage project has definitely opened up additional
land to irrigation, and has stabilized the existing rights.

There are in Madison County large areas of fertile bench land that could be extremely pro-
ductive if given water. This land may possibly be irrigated some time in the future by either
State or Federal aid in construction of large pumping units. At the rate of population increase
in the United States the development of such projects will undoubtedly be a future necessity.

STREAM GAGING STATIONS

The United States Geological Survey carries on the work of measuring stream flows in
cooperation with funds supplied by the State and several Federal agencies. The results are
published yearly in book form. The last publication is for the year 1951. Data given below
on maximum, minimum and average flows covers the period from the beginning of measure-
ments through the year 1951, except in a few cases data were available through the year 1952.
At stations where the average flow is not given it is because there are not at least five full years
of record. The water year begins October 1 and ends September 30 of the following year.
Storage reservoirs that regulate stream flows of many of the stations given below were com-
pleted on the following dates: Madison (Ennis) 1900; Lima, 1902; Hebgen, 1915; Wiliow Creek,
1937; Ruby, 1938. Where diversions for irrigation above the gage are shown, the acreages
given are estimates and will not necessarily agree with the final results of the Water Resources
Survey.

Following are equivalents useful in converting from one unit of measurement to another:

(a) In Montana, one cubic foot per second equals 40 miner’s inches

(b) One acre foot is the amount of water required to cover an acre one foot deep.

(¢) One cubic foot per second will nearly equal two acre feet (1.983) in 24 hours.

(d) A flow of 100 miner’s inches will equal five acre feet in 24 hours.

(e) One miner’s inch flowing continuously for 30 days will cover one acre 1% feet deep.

Beaverhead River at Blaine

The gage is located on the bridge of State Highway No. 41 fourteen and one-half miles north-
east of Dillon. The drainage area is 3630 square miles. Continuous records are available since
August, 1935. The gage is a water-stage recorder. The average discharge for seventeen
years, including 1952, was 405 cfs. The maximum discharge was 3130 cfs (6/12/44) and the
minimum daily 7.0 cfs. (5/25/50). There is some regulation by Lima reservoir and about
115,000 acres are irrigated above the gage.

Ruby River above Warm Springs Creek

The gage is located two and one-half miles above Warm Springs Creek or twenty-four
miles south of Alder. The drainage area has not been measured. Continuous records are

e




available since March, 1948. (No winter records after 1951). The gage is a water-stage re-
corder. The maximum discharge was 1230 cfs (5/3/52) and the minimum recorded 6.8 cfs
(11/5/50). There are no regulations or diversions above the gage.

Ruby River above the Reservoir

The gage is located at Puller Hot Springs one-quarter mile above Cottonwood Creek, ten
miles south of Alder. The drainage area is 537 square miles. Continuous records are avail-
able since May, 1938. The gage is a water-stage recorder. The average discharge for fourteen
years, including 1952, is 162 cfs. The maximum was 1230 cfs (5/21/48) and the minimum
47 cfs (8/17-18/40). There are diversions for irrigation of about 3000 acres above the gage.

Ruby River at Damsite near Alder

This gage was located 1500’ above the Ruby Dam or 6 miles south of Alder. Records are
available from June, 1935 to March, 1937, when the station was discontinued on account of
construction of the dam. The gage was a wire gage read twice daily. The drainage area has
not been measured. The maximum discharge was 1800 cfs (8/ 14/36) and the minimum 39 cfs
(7/8-10/36). There were numerous diversions above the gage.

Ruby River near Alder

The gage is located 200" above the county bridge, two and one-half miles south of Alder or
three miles below the Ruby Dam. The drainage area has not been measured. Records are
available from April, 1929 to June, 1939 and July, 1946 to September, 1952. The gage is a water-
stage recorder. The eleven years of full yearly reading (1929-30, 1934-38, 1946-52) shows an
average discharge of 103 cfs. The maximum discharge was 1380 cfs (6/11/47) and the minimum
observed 0.3 cfs (4/12/38). Flow is effected by storage in Ruby Reservoir. There are diversions
for irrigation of about 4500 acres above the gage.

Ruby River at Laurin

The gage is located about 200’ below the county bridge in Laurin. Records are avail-
able from August, 1946 to September, 1952. The drainage area has not been measured. The
gage is a water-stage recorder. The average discharge for a six year period of full years record
is 111 efs. The maximum flow was 980 cfs (6/11/47), and the minimum daily 16 cfs (4/1/50).
The flow is regulated by the Ruby Reservoir. There are diversions above the gage for the
irrigation of about 11,000 acres.

Ruby River below Ramshorn Creek

The gage is located at the county bridge three miles south of Sheridan and one-half mile
below the mouth of Ramshorn Creek. The drainage area has not been measured. Records are
available from August, 1946 to September, 1952. The gage is a water-stage recorder. The
average discharge for a six year period, the only years of full record, was 206 cfs. The maxi-
mum discharge was 1340 cfs (6/11/47), and the minimum 52 cfs (2/21-23/52). The flow is regu-
lated by Ruby Reservoir and diversions for irrigation of about 15,000 acres above the gage.

Ruby River near Sheridan

The gage was located on a highway bridge three miles southwest of Sheridan and four
miles below Ramshorn Creek. Records are available from July, 1946 to July, 1951 when the
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station was discontinued. The gage was a wire-weight read twice daily. The drainage area has
not been measured. The maximum flow was 1620 cfs (6/11/47) and the minimum daily 56 cfs
(6,/14/49). The flow is regulated by Ruby Reservoir and water diverted to irrigate about 18,000
acres above the gage.

Ruby River near Twin Bridges

The gage is located on the county bridge one and one-quarter miles above the mouth of
the river or two and one-half miles south of Twin Bridges. The drainage area is 986 square
miles. Records are available from August to October, 1940; July, 1941 to June, 1943; July,
1946 to September, 1952. The gage is a water-stage recorder. The average discharge for seven
years (including 1952) of full record was 236 cfs. The maximum was 1500 cfs (6/12/47) and the
minimum 12 cfs (5/30/51). Flow is regulated by the Ruby Reservoir and the irrigation of ap-
proximately 28,000 acres above the gage.

Big Hole River near Melrose

The gage is located on the bridge of U. S. Highway No. 91, one-eighth mile below Rock
Creek and eight miles south of Melrose. The drainage area is 2470 square miles. Records are
available from October 1931 to September, 1952. Records from March, 1924 to September, 1931
were taken at a site one and one-half miles up stream (1924-32 are fragmentary). The gage is
a water-stage recorder. The average discharge for twenty years (1932-52) was 1131 cfs. The
maximum discharge was 14,100 cfs (6/3/48) but it may have been greater June 14, 1927 when
Wise River Dam failed. The minimum observed was 49 cfs (8/17/31). There are diversions
above the gage for irrigation of about 136,000 acres.

Jefferson River near Twin Bridges

The gage was located one-half mile upstream from Hell Canyon Creek, four miles below
the confluence of the Beaverhead and Big Hole Rivers. The drainage area is 7640 square miles.
Records are available from August to October, 1940; and July, 1941 to June, 1943, when the
station was discontinued. The gage was a wire-weight read once daily. The maximum dis-
charge observed was 13,200 cfs (5/28/42) and the minimum observed 222 cfs (8/31/40 and
9/2/40). The flow is regulated by the Ruby and Lima Reservoirs and there are many irriga-
tion diversions above the gage.

Jefferson River near Silver Star

The gage was located on the highway bridge six miles below the confluence of the Big Hole
and Beaverhead Rivers. The drainage area is 7840 square miles. The gage was a wire-weight
read once daily. Records are available from August, 1910 to September, 1916 and July, 1920
to September, 1939 when the station was discontinued in favor of a station at Sappington. The
average discharge for seventeen years record (1920-31, 1933-39) was 1536 cfs. The maximum
discharge observed was 19,800 cfs (6/15/27) and the minimum 50 cfs (9/4/37). There are many
diversions above the gage and the flow is also regulated by the Ruby and Lima Reservoirs.

Beall Creek near Waterloo

The gage was located six miles above the mouth of Beall Creek or four miles southeast of
Waterloo. Records are available from March, 1941 to October, 1942 when the station was dis-
continued. The gage was a wire-weight read twice daily. The maximum flow observed was
55 cfs (6/7/42) and the minimum observed 4.6 (3/25, 26, 29/41 and 1/30, 3/11-13/42). Records
are fair.
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South Boulder Creek near Jefferson Island

The gage was located sixteen miles southwest of Jefferson Island and 200" above the head-
works of the Liberty-Mont. Mines Co. The drainage area is not measured. Records are avail-
able from May, 1926 to September, 1933 when the station was discontinued. A recording gage
was used. The maximum discharge was 434 cfs (6/16,/29) and minimum 2.0 cfs (4/12/29). There
are no diversions above the gage and no regulations.

Jefferson River at Sappington

The gage is located on State Highway No. 10 bridge, one mile northeast of Sappington. The
drainage area is 8980 square miles. The gage is a water-stage recorder. Records are available
from November, 1894 to August, 1896 (gage heights only), from September, 1896 to December,
1905 and August, 1938 to September, 1952. The average discharge for eighteen years (1896-98,
1902-04, 1938-1952) was 2214 cfs. The maximum discharge was 19,900 cfs (6/6/48) and the
minimum 134 cfs (8/12/40). There are some regulations from the Ruby and Lima Reservoirs.
There are diversions above the gage to irrigate about 345,000 acres.

Willow Creek near Harrison

The gage is located two and one-half miles northeast of Harrison and eleven miles up-
stream from the mouth of the creek. The drainage area is 88.4 square miles. The gage is a
water-stage recorder and cone-type weir. Records are available from April, 1938 to Septem-
ber, 1952 (no winter records prior to 1947). The average discharge for six years (1946-1951) was
43.1 cfs. The maximum was 725 cfs (6/27/44) and the minimum recorded 1.6 cfs (8/30/40).
There are diversions for irrigation of about 13,000 acres above the gage.

Norwegian Creek near Harrison

The gage was located three miles upstream from the mouth of the creek and four miles
southeast of Harrison. The drainage area is 34.6 square miles. Records are available from
April, 1938 to July, 1943, and October, 1946, to September, 1951 when the station was discon-
tinued. There are no winter records prior to 1947. The gage was a water-stage recorder. The
average discharge for five years of record (1946-51) was 7.5 cfs. - The maximum recorded was 28
cfs (7/20/48) and the minimum recorded 0.8 cfs (8/3/39 and 8/15/40). There are diversions
above the gage for irrigating about 1000 acres. At times water is diverted from South Willow
Creek into the headwaters of Norwegian Creek for placer mining operations.

Willow Creek near Willow Creek

The gage is located at a highway bridge three miles below Willow Creek Reservoir and six
miles above the mouth of the creek. The drainage area is 164 square miles. Records are avail-
able from September, 1919 to December, 1932, and May, 1946 to September, 1952. There are
few winter records prior to 1948. The gage is a water-stage recorder. The average flow for
the seven years of full record was 54.8 c¢fs. The maximum discharge observed was 650 cfs
(7/31/48) and the minimum daily 0.3 cfs (2/1/51). The flow is regulated by Willow Creek
Reservoir., About 100 acres are irrigated between the gage and reservoir,

Madison River below Hebgen Lake

The gage is located 500" below Hebgen Dam, sixteen miles northwest of Grayling and seven-
teen miles above West Fork. The drainage area is 904 square miles. Records are available

19—




from October, 1938 to September, 1952. Published records are “Below Hebgen Reservoir” prior
to October 1, 1950. A water-stage recorder was used prior to July 13, 1943. Since then a staff
gage in stilling well has been used. The average flow for fourteen years was 947 cfs (unad-
justed, or 923 adjusted). The maximum flow observed was 5980 cfs (6/3,43) and the minimum
daily 5 cfs (6 11-24 48) when all gates were closed. The records are good. The flow is regu-
lated by storage in Hebgen Lake. There are diversions for irrigation of 1100 acres above the

gage.

West Fork of Madison River near Lakeview

The gage was located about thirteen miles northwest of Lakeview. Records are available
from April to September, 1936. The maximum discharge observed for the six months was
254 cfs (5/5/36). At times there was no flow. A staff gage was used, read twice daily. There
is one small diversion above the gage.

Madison River at Lyon

The gage was located at the highway bridge at Lyon. Records are available from August,
1928 to September, 1932 when the station was discontinued. The maximum discharge was 3360
cfs (8/13-14/29) and the minimum 255 cfs (3/24 and 26-31/30). There are no diversions above
the gage but the flow is completely regulated by Hebgen Reservoir.

Madison River near Cameron

The gage is located 30" below Varney bridge, one and one-half miles below Wigwam Creek
and four miles northwest of Cameron. Drainage area has not been measured. Records are
available from November, 1951 to September, 1952. The gage is a water-stage recorder.
Records are good. Maximum discharge for the water year (November, 1951 to September,
1952) was 6670 cfs (6/7/52) and the minimum 785 cfs (4/23/52). The minimum daily was 815
cfs (4/23/52). Records are not adjusted for storage at Hebgen. There are diversions for irri-
gation of about 5300 acres above the gage.

Madison River below Madison (Ennis) Lake

The gage is located 500" below the Madison power plant, two miles below the lake, or five
miles northeast of McAllister. The drainage area is 2180 square miles. Records are available:
January, 1890 to June, 1893; July, 1893 to November, 1894 (gage heights only) and August to
November, 1910 at a site nine miles below Hot Springs Creek (drainage area, 2280 square miles)
and October, 1938 to September, 1952. Records were published as “near Red Bluff,” 1890-94 as
“near Norris” in 1910, and as “below Madison Reservoir,” 1938-50. The gage is a water-stage
recorder. The unadjusted average discharge for fourteen years (1938-52) was 1615 cfs. The
maximum discharge observed was 7750 cfs (6/2-3,/43) and the minimum daily 409 cfs (4/27/41).
The records are good, but the flow is regulated by Hebgen and Ennis Lakes. About 23,000 acres
are irrigated above the gage.

Madison River near Norris

The gage was located on pier of highway bridge six miles east of Norris and about three
miles above Cherry Creek. The drainage area is 2280 square miles. Records are available from
January, 1890 to June, 1893 (published as “Madison River near Red Bluff”) and August to No-
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vember, 1910. A staff gage was used. The maximum daily flow was 6420 cfs (5/28/90) and the
minimum daily 850 efs (8/26, 28/10). There were a few small diversions above the gage. Flows
were regulated by Hebgen and Madison (Ennis) Reservoirs.

Madison River below Cherry Creek, near Norris

The gage was located about four miles below Red Bluff bridge and one and one-half miles
below the mouth of Cherry Creek. The drainage area is 2390 square miles. Records are avail-
able from January, 1897 to November, 1905. The maximum daily discharge was 10275 cfs
(6/16/99) and a minimum daily of-800 cfs (June, 1905). There were some small diversions for
irrigation above the gage. Flows were regulated by Madison (Ennis) and Hebgen Reservoirs.

Madison River near Three Forks

This gage was located five miles south of Three Forks, or eight miles above the mouth of
the river. The drainage area is 2485 square miles. Records are available from October, 1941 to
September, 1950; September, 1893 to May, 1897 (gage heights only in 1893, 1894, 1897), and
November, 1928 to September, 1932 at a site six miles downstream (discontinued). The gage
was a water-stage recorder. The maximum daily discharge (1895-96, 1928-32, 1941-50) was 8175
cfs (6/19/96) and minimum observed of 416 cfs (2/27/30) regulated. The measured flow is
regulated by Hebgen and Madison Reservoirs. There are diversions above the gage for irriga-
tion.

MINING

Madison County is one of the important mining counties of Montana. The important
districts (with discovery dates in parentheses) are: Norris (1865), Norwegian Creek (1864), Pony
(1874), Renova (1896), Rochester (late 60’s), Sand Creek (1890’s), Sheridan (1864), Silver Star
(1867), Twin Bridges (1864), Virginia City (1863), and Washington (1864).

Accurate statistics on metal production of the county are not available as the records prior
to 1904 are not complete. However, a conservative estimate indicates that since the discovery
of gold at Virginia City in June, 1863, to the end of 1950, the county has produced about $96,000,-
000 in gold, silver, copper, lead, and zinec. By far the greater part of the value (probably over
nine-tenths) was due to the production of gold, and by far the greater part of the gold came
from the Virginia City (Alder Gulch) placers.

Following are some brief notes on the more important mining areas:

McCarty Mountain District

This district is in the McCarty Mountains about 12 miles west of Twin Bridges. Her veins
occur in quartzites and slates cut by granite. The ores carry gold, silver, and lead. Total pro-
duction is not available, but the district was active in the 1920’s and 1930’s when production
ranged from $400 to $13,000 a year.

Norris District

This district includes the Lower Hot Springs district east of Norris and the Upper Hot
Springs district west of Norris, which is the terminus of a branch line of the Northern Pacific
Railroad. Lode mines in the district were discovered in the late 60’s, but production has been
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intermittent since 1900. The total production prior to 1930 is valued at $3,964,500—mostly in
gold. The principal mines are the Boaz, Josephine, and Red Bluff in the Lower Hot Springs
area, and Revenue, Bull Moose, and Galena in the Upper Hot Springs district. Ore deposits
oceur in veins cutting gneiss, schist, and granite.

Norwegian Creek District

This district is halfway between Pony and Norris. The placers were discovered in 1864
and the lodes soon after. The placers had yielded $150,000 in gold by 1874. A gold-dredge, built
in 1932, was operated in the area intermittently. Ore deposits consist of placers and gold-
bearing quartz veins. Some copper is associated with the gold ores.

Pony (Mineral Hill) District

The mines of this district lie west of the town of Pony, which is about 6 miles south of
Harrison, a station on the Norris branch of the Northern Pacific Railroad. Placers were dis-
covered in the early 70’s and lode mining began in 1874. The silver veins of Potosi, about 6
miles south of Pony, were discovered in 1875. This district, together with Potosi, Mammoth and
Bismark Districts to the south and west, has yielded more than $6,500,000 mainly in gold but
also appreciable amounts of silver, copper, and lead. The tungsten deposits of Pony and Potosi
have not yet been worked commercially. The country rock is pre-Cambrian gneiss and schist
cut by granite. The ore deposits occur mainly as veins cutting both the igneous and meta-
morphic rock. The principal mines are the Boss-Tweed-Clipper, Atlantic-Pacific, Strawberry-
Keystone, Garnet, Mammoth, and Bismark.

Rochester (Rabbit) District

Rochester Basin is 10 miles northwest of Twin Bridges on the Northern Pacific Railroad
and 10 miles east of Melrose on the Union Pacific Railroad. The basin lies at an elevation of
about 5,300 feet and is surrounded on the west, north, and east by spurs of the Highland Moun-
tains, and on the'south by the McCarty Mountains. The district was discovered in the 1860’s and
has been worked intermittently since. From 1901 to 1905, the period of greatest activity, the
Watseca and several other mines were active. Stamp mills, Chlorination mills, and other types of
concentrators have been built here. The district has produced gold ore valued at over $2,500,000,
as well as appreciable amounts of lead and silver. The gold veins are in Rochester Basin proper,
and the lead-silver-veins are to the south in Nez Perce drainage. The veins cut pre-Cambrian
schist and gneiss. A little gold has been recovered from placers, but as a whole, placers have not
been important. The important mines are the Watseca, Buffalo, Thistle, Index, Longfellow,
New, Elgin, Big Bonanza, Shoemaker, Cooper, Emma, Picard, and Calusa.

Sand Creek District

This district is 2 miles south of Sappington, which is on the Northern Pacific and Chicago,
Milwaukee, St. Paul, and Pacific Railroads. The mines have been active but very intermit-
tently, and production is not important. The Chile and Whippoorwill mines are the principal
properties but have long been idle. The district is of interest in that some mica of commercial
grade has been mined from the Sappington pegmatite deposit, and that small amounts of
fergusonite, a radioactive mineral, is associated with the mica.

Sheridan District
This district includes the once organized mining districts of Wisconsin Creek, Indian Creek,
Brandon, Mill Creek, Quartz Hill, Ramshorn, and Bivens Gulch, and extends from California

00




Gulch 9 miles southeast of Sheridan to Wisconsin Creek, 10 miles northeast of Sheridan, the
shipping point on the Ruby Valley branch of the Northern Pacific Railway. Placer gold was
discovered in Ramshorn, Bivens, and California Gulches soon after the discovery of gold at
Virginia City (June 1863), and within a year many gold-bearing quartz veins were located.
Production figures prior to 1905 are not available, but since that time the district has pro-
duced over $10,000 in placer gold and over $600,000 in gold, silver, copper, lead and zinc from
deep mines. Over a half of the value was due to gold, and lead production greatly exceeded
that of copper and zinc combined. Ore deposits occur as vein fillings in gneiss and schist, and
as replacements in pre-Cambrian limestone. The mines are Lakeshore (Gladstone), Leiter,
Noble, Jonquil, Fairview, Red Pine, Buckeye, Toledo, Tamarack and Broadgauge, Smuggler,
Sunnyside, Belle, Betsy Baker, and Agitator-Concentrator.

Silver Star District

Silver Star, one of the oldest lode mining districts in Montana, lies on the west side of
Jefferson River about 16 miles southwest of Whitehall, a station on the Northern Pacific and
Chicago, Milwaukee, St. Paul and Pacific Railways. Many of the mines were well known in
the 1860’s. The Greene Campbell was opened in 1867, and 1870 its ores were treated in the
Greene Campbell mill equipped with 10 stamps, 4 horn pans, and 2 settlers. The Stevens &
Trivett mill, with 12 stamps, treated ore from the Iron Rod mine. The district has produced
almost continuously and total production will amount to well over $2,500,000. Ore deposits
occur as veins cutting pre-Cambrian gneiss and schist and as contact deposits between
granite and Paleozoic sedimentary rocks. The mines are the Greene Campbell, Broadway,
Victoria, Hudson, Keystone, Rhyolite, Edgerton-Eagle, Aurora, Moonlight, and Golden Rod
(formerly the Iron Rod).

Twin Bridges (Tidal Wave) District

The Tidal Wave District is in the northwestern part of the Tobacco Root Range east of
Twin Bridges, a station on the Ruby Valley branch of the Northern Pacific Railway. It extends
from Wet Georgia Gulch on the south to Belle Canyon on the north. Although first prospected
as early as 1864, it was not developed for many years. But few large scale operations requiring
investment of much capital have been undertaken, and most mines have been operated on a
small scale by the owners or lessees. Available production records date back only to 1904,
but total production since that time is probably well over $700,000, chiefly in gold with some
lead, silver, and copper. Ore deposits occur as fissure veins carrying gold, silver, copper, lead,
and zinc cutting granite or gneiss; as contact deposits carrying lead and silver or copper and
gold in Paleozoic limestone near its contact with the granite; and replacement ore bodies carry-
ing lead, zinc, copper and silver in limestone near igneous sills. The mines are Bielenberg and
Higgins, Smelter Mountain Group, Giant, Copper King, Little Bear, Grouse, Crystal Lake,
Eleanora, Sunbeam, Sunflower, High Ridge, Empire State, Alfreda, Deutchland, Corncracker,
and Strawn.

Virginia City Region

Alder Gulch is at the south end of the Tobacco Root Range in the central part of Madison
County. From Old Baldy Mountain to the junction of Alder Gulch and Ruby River, there
were at one time seven organized mining districts, which, in order northwest are: Summit,
Pine Grove, Highland, Fairweather, Brown's Gulch, Nevada, and Junction. Virginia City, the
county seat of Madison County, is 8 miles southeast of Alder, the terminus of the Ruby Valley
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branch of the Northern Pacific Railway. The Fairweather District was discovered in June,
1863, by William Fairweather and party. In the rush which followed, Bannack, the territorial
capital, was practically abandoned, and Virginia City became the second capital of Montana.
In the next four years, it is estimated that $30,000,000 in gold was taken out before the fabulous
richness of the placers began to play out, and some miners began to turn their attention to
the nearby lode mines. The smaller towns around Virginia City soon sank into oblivion, but
Virginia City was revived somewhat by the introduction of gold dredges into Alder Gulch in
1899. Although Bannack was the scene of the first successful gold dredge in the United States,
Alder Gulch can be said to be the seat of the development of modern gold dredging in the United
States. Altogether 6 dredges were operated in the gulch during the period 1899 to 1923. In
1935 to 1937 and 1940 and 1941 dry land dredges were operated in Alder Gulch. Most of the
mineral wealth of this district has been produced as placer gold. The total value of all
metals produced from 1863 to 1930 inclusive is estimated at $54,296,081 of which placer gold
accounted for $50,611,886 and lode gold for $2,164,501; the remainder being the value of 1,455,-
955 ounces of silver, 50,812 pounds of copper, and 91,314 pounds of lead. Most of the ore de-
posits are in veins cutting pre-Cambrian gneiss and schist. The principal mines are the Easton-
Pacific, Greenback, Marietta, Winnetka, Prospect, Alameda, Bamboo Chief, Wakoosta, High-
Up, Dorsey, Irene, Kearsarge, Fortuna, Mt. Chief, and Mapleton. The placers extended from
Ruby Valley up Alder Gulch for 15 miles.

Washington Gulch (Meadow Creek) District

This district is 15 miles southwest of Norris and includes the headwaters of North Meadow,
Washington, Leonard, and South Meadow Creeks. Since 1901 the district has produced in the
neighborhood of $600,000 principally in gold. Ore deposits consist of placers and veins in
gneiss associated with andisitic intrusions. The principal mines are the Missouri-McKee, Last
Chance, High Bluff, Frisbie, Kidd, and Paymaster.

Whitehall (Renova) District

The mines of this district lie in the foothills of the Tobacco Root Range south of Whitehall.
The district was not active prior to the discovery of the Mayflower mine in 1896. Between
1896 and 1901 the Mayflower mine alone produced $1,250,000 in gold. Since 1901 the area has
produced over $500,000 principally in gold. Ore deposits occur as mineralized fissures in lime-
stone and veins cutting pre-Cambrian (Beltian) arkose and syenite porphyry which has in-
truded the arkose. The principal mines are the Mayflower, West Mayflower, Surprise, Gold
Hill, Mary Ingaber, Colorado, and Bluebird.

SOIL CONSERVATION DISTRICTS

A Soil Conservation District is a legal subdivision of the State, established by the farm
and ranch owners and operators, which permits group action in dealing with the problems in
soil erosion, moisture conservation, soil fertility, and land use.

The Montana State Soil Conservation District Law was passed by the 26th General As-
sembly on February 28, 1939, and gives the authority for organizing Soil Conservation Dis-
tricts within the State. Under provisions of the Law, no district can be formed unless the
people want it, or unless they register this want; first by petition, and later by a favorable




vote of at least 65 percent of the qualified voters in the proposed district. The law also pro-
vides for the formation of a State Soil Conservation Committee, which assists in the organzi-
tion of districts and also in securing cooperation from state and federal agencies.

The main governing body of a Soil Conservation District is the board of five supervisors
who are elected by the people of the District. This board is empowered by the law to study
the conservation problems of the district and to formulate programs to deal with these
problems. This Board may call upon local, state and federal agencies to assist in executing
the districts program, and by applying to the Board of Supervisors, farmers and ranchers may
obtain such technical assistance as the District may have without expense to the operator.
The use of other facilities, such as earth-moving equipment, owned, leased or contracted by
the District is made available at rates fixed by the Board of Supervisors.

In the State at the present time there are 59 Soil Conservation Districts organized, and 22
Cooperative State Grazing Districts receiving technical assistance from the Soil Conservation
Service in conducting conservation programs.

STATE SOIL CONSERVATION DISTRICTS IN MADISON COUNTY

Madison County is covered in its entirety by soil conservation districts, five of which lie
wholly or in part within its borders.

Organized in 1944, the Three Rivers District covers parts of four counties including a few
thousand acres of dryfarm land in northeastern Madison County. In 1947 the Madison Dis-
trict was organized, comprised of some 827,000 acres of Madison River drainage within the
county. The Jefferson Valley District, organized in 1948, includes some 391,000 acres in
northern Madison County. The Beaverhead District was organized in 1950 and includes several
thousand acres of range land in western Madison County. Largest in the county, the Ruby
Valley District, was organized in 1951; it totals some 1,024,000 acres comprised of the Ruby
River watershed and lower portions of the Beaverhead and Big Hole Valleys.

All five districts have agreements with the Montana Extension Service—charged with in-
formation and education—and with the U. S. Soil Conservation Service, which is charged
with the technical phases of the program. Soil Conservation Service technicians headquart-
ered at Sheridan and Ennis serve the Ruby Valley and Madison Districts; portions of the
county lying within the other three districts are served by technicians headquartered at
Whitehall, Three Forks, and Dillon respectively.

Technical phases of the districts’ programs include soil, forage, and topographical sur-
veys; conservation planning with land operators; and layout work essential to establishing
conservation practices on the land.

Forest and range comprise most of the acreage in the county. Acreages of irrigated land
are roughly 25 thousand, 50 thousand, and 75 thousand respectively for the Jefferson Valley,
Madison, and Ruby Valley Districts. Some 600 land operators are divided among these three
districts in like proportion.

Basic conservation problems in the county are erosion due to slope and inadequate soil
cover, plus water-logged land.
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. District programs emphasize better irrigation systems and methods to combat seepage
and erosion losses; drainage; range management to correct widespread range depletion; grass
seeding to provide spring grazing and relieve load on native ranges; stockwater development
to relieve improper stock distribution; irrigation water development for stability; rotations
and residue management to protect and improve cropland.

The Madison District has begun a vigorous conservation education campaign, with the pub-
lic schools playing the leading role. The Ruby Valley and Jefferson Valley Districts are
carrying on a variety of conservation educational activities. In 1951 there were no border
irrigation systems, deep drains, or stubble mulch tillage in the Ruby Valley District. Thanks
to the educational program, two and one-half years later many border systems may be seen
and interest in drainage is high; the major portion of dryfarm land in the district has been
placed under a stubble mulch program.

While much progress has been made, the big job remains to be done. Each year more
operators realize that practically all conservation pays for itself, but it wi